The epigenetics of multiple sclerosis and other related disorders.
Multiple Sclerosis (MS) is a demyelinating disease characterized by chronic inflammation of the central nervous system (CNS) gray and white matter. Although the cause of MS is unknown, it is widely appreciated that innate and adaptive immune processes contribute to its pathogenesis. These include microglia/macrophage activation, pro-inflammatory T-cell (Th1) responses and humoral responses. Additionally, there is evidence indicating that MS has a neurodegenerative component since neuronal and axonal loss occurs even in the absence of overt inflammation. These aspects also form the rationale for clinical management of the disease. However, the currently available therapies to control the disease are only partially effective at best indicating that more effective therapeutic solutions are urgently needed. It is appreciated that in the immune-driven and neurodegenerative processes MS-specific deregulation of gene expressions and resulting protein dysfunction are thought to play a central role. These deviations in gene expression patterns contribute to the inflammatory response in the CNS, and to neuronal or axonal loss. Epigenetic mechanisms control transcription of most, if not all genes, in nucleated cells including cells of the CNS and in haematopoietic cells. MS-specific alterations in epigenetic regulation of gene expression may therefore lie at the heart of the deregulation of gene expression in MS. As such, epigenetic mechanisms most likely play an important role in disease pathogenesis. In this review we discuss a role for MS-specific deregulation of epigenetic features that control gene expression in the CNS and in the periphery. Furthermore, we discuss the application of small molecule inhibitors that target the epigenetic machinery to ameliorate disease in experimental animal models, indicating that such approaches may be applicable to MS patients.